Abstract. On the basis of a comprehensive survey in the information and communication technology industry in China's Suzhou municipality, we examine the determinants of the technology linkages that transnational corporations (TNCs) make with domestic firms. We found that TNCs' domestic supply and client linkages and their decentralization of decision making had a significant and positive effect on technological interactions between domestic firms and TNCs. However, such linkages were constrained by the technology gap between TNCs and domestic firms and they are focused on new product developments for the domestic Chinese market. The results highlight the challenges that domestic Chinese firms face in establishing 'global pipelines' of knowledge exchange. The implications of the findings on technology and foreign direct investment policies in China are also assessed, and we argue that China has potential to pave a new way of technology development by taking advantage of its indigenous capacity and sizable domestic market.
Introduction
Spillover effects of transnational corporations (TNCs) have been identified as a major source of industrial upgrading and technology development in developing countries (Ivarsson and Alvstam, 2005; UNCTAD, 2001) . One important channel through which such spillover benefits can be realized is explicit inter-firm technology linkages between TNCs and domestic firms (Antoncic and Prodan, 2008; Sun and Du, 2011) . Evidence shows that such technology linkages enhance a domestic firm's innovation performance and productivity (Liu et al, 2009; Sun and Du, 2011; . However, what determines technology linkages between TNCs and domestic firms and how to establish 'global pipelines' of knowledge exchange by inserting into the global production network (GPN) or global commodity chain have been highly debated issues among scholars and policy makers (Bathelt et al, 2004; Humphrey and Schmitz, 2002) .
Since the reform of the late 1970s, China has shifted its development ideology from equalitarianism and self-reliance to competiveness and open-door policies. The massive infusion of foreign direct investment (FDI) in China, often ranked in the top one or two, can hardly be matched by any other country in the world. By offering TNCs the opportunity of accessing the domestic market, the Chinese government hopes the Chinese economy can benefit from the spillover of FDI (Hayter and Han, 1998) . Scholars have investigated the production and technology linkages between domestic firms and TNCs, and discussed their implications for China's regional development in the context of globalization (Wei, 2010; Wei et al, 2012) . On the one hand, studies have found that there exist a series of mismatches between TNCs and domestic firms in China-including institutional, structural, technological, and spatial mismatches-leading to the branch-plant economy in many exporting regions (Wei, 2010) . On the other hand, it is argued that, given the size and growth of the domestic market, substantial opportunities have occurred for increased technology transfer from TNCs to Chinese firms (Young and Lan, 1997; Zhou, 2008) . While there has been a growth in the literature on a variety of driving forces behind the technological collaboration between TNCs and domestic Chinese firms (Liu et al, 2009; Yang and Liao, 2010) , partly due to the lack of microlevel quantitative data, few studies have systematically tested the significance of determining factors and scrutinized the impact of regional endogenous capabilities and the specific ways in which TNCs interact with domestic firms in China.
With the aid of a high-quality survey in the information and communication technology (ICT) industry in the Suzhou municipality, a globalizing city in China's most dynamic economic powerhouse of the Yangtze River Delta (YRD), we examine the determinants of the technology linkages that TNCs make with domestic Chinese firms. While several studies based on the same dataset have been published (Wei, 2010; Wei et al, 2011; Zhou et al, 2011) , the question of what determines the technology linkages between TNCs and domestic firms has not been fully investigated. Applying a logistic regression model, this study provides a nuanced analysis and quantitative test of the motivation behind TNCs' technology linkages with domestic firms, and thus adds valuable insights for technology and FDI policies in China. We decided to focus on the ICT industry because it is one of the most dynamic and globalized industries in the world as well as in China-one of the best examples of interfirm technological collaboration. Moreover, Suzhou is of research interest for a number of reasons. First, Suzhou is an ancient capital of China and once was the second largest city in the country. The volume of FDI in Suzhou has been the largest in Jiangsu province, second only to Shanghai in the YRD. Second, Suzhou is one of the leaders in China's ICT industry. On the basis of the concentration of Taiwanese ICT manufacturers over the past decade, the municipality has quickly become the largest production base of laptop computers in the world (Yang and Hsia, 2007) . Third, with the massive inflow of FDI, scholars have paid attention to the transformation of the original Sunan model that was centered on township and village enterprises and have analyzed the interaction between the local institutions and Taiwanese TNCs, which shapes the new development trajectory of Suzhou (Chien, 2007; Wang and Lee, 2007) . More recent research on Suzhou has further examined the global-local networks of TNCs and has highlighted that studying TNCs' network configurations and embeddedness is the key to understanding Suzhou's regional development under globalization (eg, Wei et al, 2011) . After this introduction we review the literature on TNCs' technology linkages with domestic firms, which provides a summary of the key explanatory factors and also forms a basis for the development of the hypotheses. The empirical sections begin with a discussion of the results. This is followed by a section on the policy implications. In the conclusion section we summarize the findings and point out limitations of the Suzhou case and the case of Taiwanese TNCs.
TNCs' technology linkages: key explanatory variables and hypotheses
Technology linkages between domestic firms and TNCs are regarded as one of the most effective ways in which TNCs provide domestic firms with a wide range of technological assistance, such as product design, development process, factory layout, tooling, and techniques of specialized tools (Ivarsson and Alvstam, 2005; UNCTAD, 2001 ). In such technological cooperative relationships domestic firms are also more likely to receive tacit knowledge directly from TNCs (Ivarsson and Alvstam, 2005) and get access to global pipelines of knowledge exchange (Bathelt et al, 2004) . Given the importance of technology linkages to TNCs, scholars have also identified a variety of factors that would affect TNCs' decisions of establishing technology linkages with domestic firms. These factors include the industrial sector (Williams, 2005) , supply-client linkages (Sun and Du, 2011) , prior collaborative experience (Sampson, 2005) , firm age and size (Williams, 2005) , technological capabilities (Liu et al, 2009 ), subsidiary autonomy (Williams et al, 2008) , source region (home effect) (Williams, 2005) , and local policies . On the basis of existing literature on TNCs in developing countries, and China in particular, five hypotheses associated with the key explanatory factors underlying the technology linkages between TNCs and domestic firms are formulated.
Supply linkages with domestic firms
There have been many studies about the benefits derived from TNCs' local purchasing and outsourcing for the host region (Dunning, 1993; UNCTAD, 2001; Williams et al, 2008) . It is argued that TNCs are more likely to provide their suppliers with extensive technological assistance that generates spillovers of knowledge, skills, and technologies (Ivarsson and Alvstam, 2005) . It is surprising that research on the direct connection between supply linkages and technological interactions between TNCs and domestic firms is still restrictive. Sun and Du (2011) found that business linkages with TNCs did not guarantee the enhancement of innovativeness of the domestic firms, but the association between supply-client linkages and technology linkages was positive. However, if local suppliers cannot meet TNCs' requirements, they would like to network with other nearby foreign-owned suppliers ; the strategy that they undertake can be 'pseudo localization' (Yang, 2009) . In this paper we hypothesize that there is an explicit positive association between TNCs' local purchasing from domestic suppliers and technological cooperative relationships between TNCs and domestic firms. 
Domestic client linkages
Studies have found that domestic client linkages are likely to produce more opportunities for domestic firms to cooperate with TNCs and trigger more spillover from TNCs (Tian, 2010) . Sun and Du (2011) summarized that, through the client and forward linkages between TNCs and domestic firms, foreign firms can teach domestic firms how to run and maintain the equipment, and domestic firms would also receive knowledge from foreign partners by using their products and equipment. In the case of the electronics cluster in Qingdao, Kim and Zhang (2008) identified that the supplier-buyer relationships between China's largest brand-name firms and foreign-owned suppliers can be different from the conventional idea that TNCs are leaders while domestic firms subordinate to TNCs through backward linkages. In this cluster, domestic Chinese firms such as Haier drove the global-local production network and TNCs played the role of suppliers. The collaboration between domestic firms and TNCs in the cluster had brought about more extensive interactions between foreign and domestic firms and contributed to the spillover of knowledge (Kim and Zhang, 2008 
Capabilities of domestic firms
The literature also maintains that TNCs' technology linkages are conditioned by the capabilities of domestic firms (Chung et al, 2000; Liu et al, 2009) . Through the case of the Zhongguanchun district in Beijing, Zhou and Tong (2003) found that domestic firms provide TNCs with vital technological and organization training for the knowledge of the domestic market. Gassmann and Han (2004) argued that the capability of Chinese firms lies in their expertise of the Chinese market. However, the technology spillover is constrained by the technology gap between domestic firms and TNCs, since technological learning is not easy and demands the ability to understand and undertake innovative activity independently to improve production process and absorb sophisticated knowledge (Ivarsson and Alvstam, 2005; . From the perspective of TNCs, one of their competitive cores is their superior technological capability and R&D capacity. TNCs have chosen to focus on the R&D activities concerning core technologies (Gereffi and Korzeniewicz, 1994) ; they have little incentive to transfer these core technologies to firms in developing countries (Gertler, 2003) . Accordingly, the third hypothesis becomes: Hypothesis 3: Technological interactions between TNCs and domestic firms are influenced by the capabilities of domestic firms.
Subsidiary autonomy
Subsidiary autonomy refers to the power of decision making granted from the headquarters to subsidiaries (O'Donnell, 2000) . There are a number of studies revealing that subsidiary autonomy is also a key factor underlying the local linkages of TNCs (Tavare and Young, 2006; Williams, 2005; Williams et al, 2008) . Zanfei (2000) found that a higher degree of autonomy will favor the subsidiary's ability to explore a wider range of collaborative patterns with local partners. The literature has emphasized that subsidiaries undertaking high valueadded activities-such as marketing, product design, and R&D-are more likely to have more local linkages (Williams, 2005) . In short, because of shorter time of command and building of trust between local partners and TNC subsidiaries, subsidiary autonomy can be regarded as a positive factor for TNCs' local linkages (McDonald et al, 2005) . This leads to the fourth hypothesis: Hypothesis 4: The high degree of subsidiary autonomy is associated with more technology linkages that TNCs make with domestic firms. Following Porter's (1990) cluster concept, scholars have illustrated that the likelihood of TNCs' technology linkage formation is also influenced by the geographical proximity of TNCs and domestic firms (Ivarsson and Alvstam, 2005) . In the case of Volvo's local suppliers, Ivarsson and Alvstam found that the spatial proximity to TNCs helped local suppliers absorb external technology. Given the benefits derived from the so-called cluster-based economies (Yeung et al, 2006) , scholars and policy makers advocate 'cluster policies' at the local level in order to promote spillover effects and local linkages (eg, Alecke et al, 2006) . In China cluster policies are represented by the establishment of large-scale national-level development zones. These national-level development zones are often granted a wider range of preferential policies and tax exemptions, and aim at the development of high-tech industries and promoting technological spillovers from TNCs to the local economy. However, scholars also found that, in many coastal cities where the original domestic firms are less developed, national-level development zones are built up to entice TNCs, while domestic firms tend to receive little support to enter these zones. So development zone policies have not necessarily set up a cooperative platform for TNCs and domestic firms (Wei, 2010) . The best example is Suzhou, where TNCs are clustered in the national-level development zones, while domestic firms are located elsewhere within the city, giving rise to the so-called spatial mismatch between the two parties (Wei et al, 2012; 2013) . This phenomenon leads to our fifth hypothesis: Hypothesis 5: TNCs located in the development zones do not necessarily have a higher propensity to establish technology linkages with domestic firms.
Local policies and geographical proximity

Control variables
In addition to the above factors, there are a number of traditional factors that have impact on TNCs' technology linkages with domestic firms. Size and technology level are believed to be two generic factors for technology spillovers from TNCs. Large-scale firms and high-tech firms tend to have more resources for R&D if compared with smaller firms, resulting in more spillover effects to domestic firms (Siler et al, 2003) . The age of a firm is also likely to be positively related to the development of interfirm linkages because a longer duration is often associated with more opportunities for communicating with the nearby organizations and business partners, contributing to more intensive local linkages (Tavare and Young, 2006) . Another important factor that has been widely studied is the entry mode. It is argued that joint ventures or mergers and acquisitions tend to generate more local linkages due to the original linkages established by indigenous partners (Tavare and Young, 2006; Williams, 2005) . Lastly, the geographical origin is a key factor for TNCs' technological collaboration with domestic firms. Studies have found substantial differences in technology transfers among TNCs from different countries (Young and Lan, 1997) . For example, Young and Lan found that, in Dalian, a city located in Northeast China, Hong Kong and Taiwanese TNCs in hightech industries are more likely to transfer technology to local firms as compared with their Japanese counterparts, although the technology gap between Japanese TNCs and domestic firms is fairly large.
Data and methodology
This paper aims at a better understanding of TNCs' technology linkages with domestic firms in China through a case study of the ICT industry in Suzhou municipality. In addition to official statistics and years of experiences, it relies on a high-quality survey of Suzhou ICT enterprises, as well as interviews with government officials and foreign ventures. Over the years we have interviewed more than thirty municipal, district, development zone, and township officials and managers, often accompanied by our local collaborators. We had meetings with officials from all of the five suburban counties and cities of Suzhou municipality, from mainly development and reform commissions, economy and trade commissions, and planning commissions.
With other research collaborators, a survey of the ICT industry was conducted in Suzhou in spring 2007 (ICT survey, hereafter), including both domestic firms and TNCs. The sample was selected from the firm-level database maintained by the China Bureau of Statistics from their 2004 economic census. The survey was conducted through mainly cold calling by a highly professional national survey company affiliated with the Bureau. It took 1-1.5 hours to complete the whole survey and 157 responses were finally generated, among which 108 responses were from TNCs that accounted for 9% of all TNCs in the ICT industry in Suzhou [for details see Wei et al (2011) and Zhou et al (2011) ]. In order to examine the effect of development zone policies on the surveyed TNCs' technology linkages with domestic firms, we geocoded the addresses of all surveyed TNCs to confirm whether these firms were located in the two large-scale national level development zones-namely, Suzhou New and High-Tech District (SND), and China-Singapore Suzhou Industrial Park (CSSIP).
The questions that were asked in the survey were on topics including firm profile, supply chains, market relationships, and R&D activities. Six specific questions were asked for TNCs' technology linkages with domestic firms, including the importance of technological collaboration, the importance of technological alliance with domestic firms, the frequency of technology licensing, the frequency of technological advising, personnel exchange, and information exchange with domestic firms (table 1). The surveyed TNCs were asked to rank the frequency and importance of such relationships from 0 (none) to 4 (very frequent/important).
The correlation analysis showed that these six indicators were strongly correlated (table 2 ). This result demonstrated that different measurements of technology linkages with foreign firms were consistent. Similar to Sun and Du's (2011) study, we created a new binary variable (DTech_link) to measure whether a TNC had any technology linkage with domestic firms. If the new indicator is 1, it means the TNC had some linkages with domestic firms through the different forms of technological interactions listed above. In total, 42 out of 108 firms reported having some form of technology linkages with domestic firms, occupying 38.9% of the total number of surveyed TNCs (table 1) . This result also indicated that the logistic regression was an appropriate method in the following analysis given the binary nature of the dependent variable.
In order to test the five proposed hypotheses and investigate the determinants of TNCs' technology linkage formation, we included a number of indicators to measure TNCs' supply and client linkages, the capabilities of domestic firms, subsidiary autonomy, and the effect of development zone policies (table 3) . First, we included two indicators to quantify TNCs' domestic supply linkages. The variable DSourcing was constructed by multiplying the share of domestic purchase in total purchase by the share of domestic firms in the domestic purchase. In other words, the purchase from other TNCs in China was excluded. The second indicator was about the subcontracting relationship between TNCs and domestic firms (DSubcontract), measured by the share of subcontracting to domestic firms in total expenditure of subcontracting. Second, domestic client linkages were evaluated by three indicators including export rate in 2006 (Export), the increase of domestic client in domestic sales (DSales, coded 1 if the sales to domestic clients in the recent two years before the survey significantly increased; otherwise 0), and the share of selling to other foreign-owned companies in total domestic sales in China (FSales).
Third, given the abovementioned fact that domestic firms are likely to understand the Chinese market better, but their technological capabilities of learning advanced technologies are relatively low, we employed three dummy variables to indirectly measure the capabilities of domestic firms (table 3). The first indicator was the frequency of using business consulting services provided by domestic firms (LCS) (coded 1 if the TNC frequently used domestic business consulting services; otherwise 0). The other two indicators reflected the capabilities of domestic firms by the reported functions of TNC subsidiaries in Suzhou. The variable NPD denoted that the TNC subsidiary focused on the new product development for the Chinese market (coded 1 if one of the reported functions of the Suzhou subsidiary was to develop new products for the domestic market in China; otherwise 0), and the second indicator measured whether or not the Suzhou subsidiary paid more attention to the development of more sophisticated processes and equipment-related technologies (NPE) (1 if one of the reported functions of the Suzhou subsidiary was to develop new process-related and equipment-related technologies for the Chinese market; otherwise 0).
Fourth, in the questionnaire, five questions were concerned with the subsidiary autonomy, including whether the foreign side took full charge of (1) investment planning, (2) product design, (3) marketing, (4) component sourcing, and (5) production management. A tenpoint Likert-type scale from 0 (foreign parent takes full charge) to 10 (the subsidiary takes full control) was used to measure the degree of autonomy.
(1) As shown in table 4, the five indicators of subsidiary autonomy can be divided into two principle components, including the autonomy of strategic decision making in investment planning, product design, and marketing (SAutonomy) and operational decision-making autonomy focusing on component sourcing and production management (OAutonomy) (Williams et al, 2008) .
(1) The five indicators were inputted into a principle component analysis which revealed two distinct factors together explaining 58.3% of the variance (Kaiser-Meyer-Olkin score is 0.632) and that all loadings are significant, with the smallest loading being 0.6. The results were typical of the studies of TNCs using the questionnaire survey data (Nell et al, 2010) . Fifth, the effect of development zone policies on technological interactions between TNCs and domestic firms was measured by a dummy variable (DZ) (table 3). If the TNC was located in the two national-level development zones including CSSIP and SND, the number was 1; otherwise it was 0.
Lastly, five variables were included as controls (table 3) : the entry mode was measured by whether or not the TNC was a wholly foreign-owned enterprise, or a joint venture (ENT) (coded 1 if the entry mode was wholly foreign owned; otherwise 0); the technology level or innovativeness of the TNCs was denoted by the percentage of R&D staff in the total employees (RDE); the duration from establishment to 2006 was used as the proxy of firm age (AGE); the home effect (source region) was indicated by a dummy variable (HOME); since the majority of surveyed TNCs was from Taiwan (67.6%), we divided the sample into two groups including Taiwanese TNCs (coded 1) and non-Taiwanese TNCs (coded 0); lastly, the firm size was measured by the number of employees (EMP). Table 5 presents the results of logistic regression. We found that the standard error for the variable of entry mode (ENT) was extremely high (13 771.581), indicating the potential for multicollinearity problems (Burns and Burns, 2008 ) (only 6 out of 108 surveyed TNCs, or 5.6%, were joint ventures). Therefore, ENT was dropped in the final model (table 5). All the computation was conducted in IBM's SPSS software, and the overall performance of the model was good (the overall correction rate was 84.0% and the Nagelkerke R2 was 0.639; see table 5).
Determinants of TNCs' technology linkages with domestic firms
First, the regression results showed a positive relationship between local supply linkages and technology linkages, providing support for hypothesis H1. Local purchases from domestic Chinese firms had encouraged TNCs to establish technology linkages with domestic firms. This result was consistent with Sun and Du's (2011) study using the national-level survey data. However, the variable of subcontracting was only marginally significant, indicating that technological interactions between TNCs and local firms as subcontractors may not be evident. This finding is particularly related to the network of Taiwanese TNCs, which is characterized by the exclusion of non-Taiwanese suppliers. Our interviews in Suzhou and Dongguan (a city in South China with a high concentration of Taiwanese TNCs) also indicated that Taiwanese TNCs tended to employ local suppliers for only low-end components (Wei, 2010; Yang and Liao, 2010) .
Second, the results highlight the importance of increasing sales to domestic Chinese clients (DSales) for TNCs' technology linkages (table 5), indicating the support for hypothesis H2. This variable was also the most significant factor with the largest exp(B) in the key explanatory variables. Moreover, if the variable DSales was omitted, the share of foreign-owned companies in domestic sales (FSales) was significantly and negatively associated with the dependent variable. It is interesting to find that the regression coefficient of the variable of export rate (Export) was negative. This result was consistent with Tian's (2010) study using national survey data, which revealed that a negative spillover effect was observed when TNCs were export oriented, while positive spillover was generated from selling goods to the domestic market (page 282). The finding concerning the impact of forward-client linkages to some extent reflected recent collaborations between Taiwanese ICT manufacturers and domestic brand-name Chinese ICT firms. Our interviews in Suzhou further showed that, in addition to the largest global leading firms such as HP and Dell, many Taiwanese OEM and ODM manufacturers in Suzhou have begun to sell their products to such large-scale brand-name Chinese companies as Lenovo and Aigo. In these collaborative relationships, Taiwanese TNCs tend to play a supporting role for the largest Chinese brand-name firms and provide Chinese firms with extensive technological assistance.
Third, the resulting regression model supported hypothesis H3 (table 5) and suggested that technology linkages that TNCs made with domestic firms were also constrained by the technology gap between domestic firms and TNCs, on the one hand, and facilitated by domestic firms' local expertise of domestic markets, on the other. The variables of using local business services (LCS) and developing new products for the Chinese market (NPD) were significantly and positively related to technological interactions between TNCs and domestic firms. This reflects that the technology linkages between TNCs and domestic firms place more emphasis on developing new products to meet the tastes of Chinese customers and to exploit the knowledge of the domestic market. It is more interesting to find that the variable of new processing/equipment technologies (NPE) had a significantly negative impact on TNCs' technology linkages with domestic firms. This result points out that more sophisticated processing-related and equipment-related technologies remained internalized by the surveyed TNCs.
Fourth, with regard to H4, we found evidence for the positive impact of subsidiary autonomy on technology linkages between TNCs and domestic firms (table 5), as found c * Significant at 10%; ** significant at 5%; *** significant at 1%. a exp(B) refers to the exponential value of the B (regression coefficients). In the logistic regression, if exp(B) is greater than 1, it means a positive impact of the independent variable on the odds of the dependent variable (the ratio between the probability of the dependent variable being 1 divided by the probability of the dependent variable being 0). b The numbers were computed when the variable of DSales was omitted. c Among the original 108 cases two excessive outliers with standardized residuals exceeding 2.58 standardized residuals (outlier at the 0.1 level) were removed in the final model (Burns and Burns, 2008). in Jindra et al's (2009) study in Central and Eastern Europe. The findings deepen our understanding about the direct connection between intrafirm autonomy, especially the autonomy of strategic decision making in product design or marketing, and external interfirm technological interactions. However, we must point out that the overall degree of strategic decision-making autonomy of TNCs in Suzhou was extremely low and was more related to the decentralization of marketing (figure 1). Our survey also showed that most of the surveyed TNCs (69.4%) took Suzhou as a production base, while only 10.2% and 15.7% of firms regarded Suzhou as a subdivision of their global R&D departments or global new product development centers. Therefore, consistent with the study of subsidiary functions in other Asian cities, the subsidiaries in Suzhou are quiescent subsidiaries with limited developmental functions (Poon and Thompson, 2003) .
Fifth, regarding the impact of development zone policies on technology linkages between domestic firms and TNCs, H5 was partly supported since DZ was not significant while the regression coefficient was even negative (table 5) . This result confirms what Wei et al (2013) revealed in a recent study of the locations of ICT firms in Suzhou city-the establishment of national-level development zones is an important policy instrument to entice TNCs, while these zones are green-field development in areas with few domestic firms. Our fieldwork in Suzhou also showed that the national development zones-that is, CSSIP and SND-were where FDI was concentrated, but had few domestic firms to network with TNCs.
Lastly, other control variables report some interesting findings that deserve further attention. The technology level denoted by the share of R&D staff in total employment (RDE) was significantly and positively linked to TNCs' technology linkages, and EMP (firm size) had a positive impact. This makes sense, as high-tech and large-scale TNCs tend to have more resources for R&D, and they have more incentive to cooperate with local partners. We also noted that there was a positive association between firm age and technological interactions, indicating that TNCs' technology linkages with domestic firms tend to increase over time. The home (source region) effect had a positive impact on technological interactions between domestic firms and TNCs. This is partly due to the fact that, in the survey, besides Taiwanese TNCs, the second and third largest sources of the surveyed firms were Japan and South Korea. As found in Young and Lan (1997) , in comparison with Japanese and South Korean firms, Taiwanese firms are more likely to have technology linkages with domestic firms. Note: A ten-point Likert-type scale from 0 (foreign parent takes full charge) to 10 (the subsidiary takes full control) was used to measure the degree of autonomy. The score of the operational autonomy is the average score of component sources and production management; the score of the autonomy of strategic decision making is the average score of marketing, investment planning, and product design. Implications for China's technology and FDI policies This study has provided some valuable insights towards the technology and FDI policies in China. First, our results showed that the domestic client linkage was the most significant factor that strongly contributed to technology linkages between TNCs and domestic firms. Given their resource control in the domestic market and local expertise, Chinese firms can develop technology linkages with TNCs along the forward linkages in which TNCs play the role of suppliers. This is in contrast to the conventional wisdom that technology linkages between TNCs and domestic firms are more focused on the backward linkages in which domestic firms are suppliers. This finding is particularly relevant to the characteristics of the surveyed TNCs in this study-that is, Taiwanese TNCs, which are regarded as the most competitive OEM and ODM manufacturers (suppliers) in the global ICT industry (Yang, 2009; Yang and Hsia, 2007) . It further suggests that technology development in China can be different from the upgrading trajectory in many newly industrializing economies in East Asia where local firms subordinate to global TNCs (Yeung, 2007) . China has potential to pave a new way of technology development by taking advantage of the huge potential in the domestic market, moving beyond the GPN perspective emphasizing integrating with global TNCs (Wei, 2010) .
Second, as shown in the Suzhou case, TNCs' technology linkages are contingent upon a number of factors such as subsidiary autonomy, the capability of domestic firms and the home or source region effect. Clearly, there is no 'one-size-fits-all' policy to promote technology linkages between TNCs and domestic firms regardless of local settings and the home-based characteristics of TNCs Yang and Liao, 2010) . Policies promoting interfirm technology linkages are likely to be more effective in first-tier globalizing cities such as Shanghai and Beijing where the local states have more resources to bargain with TNCs and their industrial bases are stronger (Wei, 2010) . However, in many other Chinese cities, such as Suzhou where the domestic economy is relatively weak, the effect of government policies would be limited given the weak capability of local states and firms.
Third, our study also shows that TNCs' technology linkages with domestic firms are more focused on new product designs for the domestic market, while core and sophisticated processing technologies remain internalized by TNCs. This finding provides more nuanced evidence for the previous research using the same survey, which demonstrated that the explicit interfirm linkages between TNCs and domestic firms have not necessarily contributed to domestic firms' innovativeness Sun and Du, 2011; . Therefore, besides the formation of firm-firm linkages, the content of such linkages also deserves the attention of policy makers. This provides the basis for China's technology policy promoting endogenous innovation.
Last, the FDI policy in Suzhou, represented by the establishment of development zones, has been proved successful in attracting TNCs (Chien, 2007; Yang and Wang, 2008) . However, this study has found that the development zone policy has a limited and even negative effect on technological interactions between TNCs and local firms. This result confirmed what Wang and Lee (2007) argued: the ICT cluster driven by Taiwanese TNCs in Suzhou is institutionally embedded but technologically unassociated with the localities. More efforts are needed to improve TNCs-local linkages; and given the technological gap between TNCs and local firms in Suzhou, improving services for TNC manufacturing should be an important regional development policy for local governments.
Conclusion
Through a case study of the ICT industry in Suzhou municipality, we tested the significance of a number of determinants underlying technology linkages between TNCs and domestic firms. We have found that the domestic client linkage did play an important role in triggering TNCs to establish technology linkages with domestic firms. By taking advantage of its sizable domestic market, China has potential to develop a new path of technology development beyond subordinating to TNCs. However, we also find that knowledge can be exchanged in a very selective and uneven manner in the context of globalization. Therefore, the policies to promote technological learning from TNCs should take into account regional endogenous capabilities, local settings, and the specific ways that TNCs interact with domestic firms (Humphrey and Schmitz, 2002; Wei, 2010; Yang and Liao, 2010) .
Although our study has identified a variety of driving forces behind the decision making of TNCs, their technology linkages are complex and affected by many other institutional factors. For example, in order to compete for orders from the global brand-name buyers, Taiwanese TNCs need to follow the '24-7' principle (on duty 24 hours a day and 7 days a week). They also have to deliver their products shortly after the order is placed and make every effort to reduce the 'lead time'.
(2) Therefore, they may not have time to interact with domestic firms but rely on Taiwanese suppliers, given their reliable and fast responses. In addition, the Taiwanese firms that we interviewed in Suzhou explained that, besides credit and cultural reasons, they were reluctant to cooperate with Chinese firms in developing advanced technologies also because intellectual property was poorly protected in China.
Finally, significant regional differences exist in China, and the TNCs in Suzhou are dominated by Taiwanese TNCs and are focused on the ICT industry. Studies have found that TNCs from other countries such as Germany have faced specific cultural barriers when they cooperate with Chinese firms (Depner and Bathelt, 2005) ; and that, in comparison with Taiwanese firms, Hong Kong firms tend to have more extensive technological spillovers to domestic Chinese firms (Thompson, 2002; Yang, 2007) . Therefore, a study of the technology linkages of TNCs from different source regions and in different regional settings would provide a more holistic reference for the policy marking towards triggering FDI spillover and embedding TNCs in China's technology development.
